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(54) DIELECTRIC FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To deal with the high frequency of 
several GHz. 

SOLUTION: Concerning this dielectric filter, a coaxial dielectric 
resonator provided with external and internal conductor layers 5 and 6 
on the outer surface of a dielectric member 2 and the inner surface of a 
through hole 3 while passing the through hole 3 through the dielectric 
member 2 and opening both the terminals of the through hole 3 on 
both end faces 4 and 4 of the dielectric member 2 is formed and these 
plural resonators are parallelly arranged in contact and electrically 
connected. This coaxial resonator is formed into a 1/2 wavelength type 
resonator 1 respectively exposing the dielectric member 2 on both the 
end faces 4 and 4 and between the adjacent resonators, an inter- step 
connection window 8 is provided for electrically connecting the 
adjacent resonators each other by removing one part of mutually 
contacting external conductor layers 5 of both the resonators. Then, resonators 10 and 1 1 at input and 
output steps are provided with external connection electrodes 7 near one end face 4 of respective 
resonators so as to be electrically connected through the dielectric member 2 to the internal conductor layer 
6 separately from the external conductor layer 5 while removing one part of the external conductor layer 5. 



so 




LEGAL STATUS 

[Date of request for examination] 18.01 .2000 

[Date of sending the examiner's decision of rejection] 03.12.2002 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 



(\s)B*wmat (jp) < 12 > & HI It & & (a) mmmm&ms& 

*£H¥9- 153706 

(43)$*HB ¥£9^(1997)6/1100 



HO IP 1/205 HO IP 1/205 C 

H 

5/08 5/08 H 



mm*, mm »*b®»4 ol (± s m 



(2D mm^ 


♦JWF7-310560 


(7DWHA 


000001889 










(22)fflKH 


¥/aE7*F(1995)HJ!29B 




*Rj^PTKKR*a2TB 5#5^ 






(72)5&W& 










*w^pitt«R*a2Te5#5^ = 








&Mtf5&ttl*i 






(74)ft8A 





(54) rasa©**] rnmtyjM 



(si) imm 

[IRS] »GHz<Oj^^A.*t^£ Stifle? < 
A*. 

[»8ft#&] Sii?L3*«ii««cat»2$-aiLT. s 

u iim*gm2<oi^is&tx«3i?L3rtiii(c, 

ms^mt. A*eaixas*a<^wio. ntfcwt 
-eixm<o-^o3gffi4 <ojs< ^s^ks 5 $• 




(2) 



53706 



1 



[0003] 



2 



x. msm.{3)cm^mwm^(2)ammaU) im^mmtx o testis] wmmmmt. 

(4>tnpL. mrnv^m(2)mmm&xmmn3) *aijg»»#e< ico*vc „ 
miz. mmtom(5)wnmm{6)mit:m jmr^zzmK-t&mmb. mi 

mmmm? *»*u wmmmftim? zim® tr. m-. mmmy owttx. 3 gh z atom 

mLxmtz&wi. wmizt?&Lt:mmi*7 < >v? m&x&mmzy 4a*mrs3*i?»s. torn 
tza^x. l/wmmmmtomfcFco&zii. m. mm 

mmmmm*\i. mmu)(4)£*ti?i\Mm& i*m(2)tLxmistix^himm*;y$v?x 
mwtmftitiVT&^mmmmmTa)^ io <r>\mmimx!>x'i>hz\ti3>t>. msmmwriz-t 

£&?&m&fcm(5)<D--&im£ix. m^-th^ mizmim<r>^mbmmizm<^*). m$mmzti 

t*m(2)£ftLXftim*m(6)tlgSmizil&-r& SfeUfc&S. £*liS: @StS#gfc LtJ±. 

nffi£tm&(7) zmtKmnfoy < >vi . sg^^i-s^/hs < ^-s ; t . mmmtnt Lxtmm 

[1££JS2] ®m&m(8)\t. Kffl?L(3)^|6jtc ^XSvvft^^-n.^i;^^^!,. L*>L=5r 

It^JllfclE&OgtmflCM/kJ'. Cii:JiIIL<. it:. >bZ<-fi>tQmtfTtf^X. y 

iw&m] xiiWiv&*m<7>mmgmao)a ^t^im^mt^im^t^h. it:, itrnmo 

\)it. WffiU3)(?>1jftizmLX. S^fc£*ttgfc»j£ ffiv^ttWRSr^-mif, fMam^fci-pTfl 

imm4i ^a^*«(5)atfrta5^e(6)ii. [0004] 

rnmmtuxomm(4)iziX'm&Lxm^iix^ i*mnmi *m%*mit. immzmmht: 
hmcmiJbm^m3<o^iU)Hz§mcomm^y >u \nmmnmmfoim?z®mhc\tzi$ 

imi<r>ww%mn 30 mthmtomxmfrti&fr. iwrnnsmt i>mmt*& 

[00 0 1] m2Wn\£LXUh1i^ttii^l5ttf:'>X^h. L 

imomt&tmmi *m»t.msMUxt^wi a>u mtmrnmL^vx^x^. mmmtzit 

GHz<7)mffi}m*Tizmmzti&. mmwmmyi kx. gz^ftzt*'). tmumx^mx-bh. z 

)V9\zm?h. ntdt>. mmt. >m<vmmy ovtt txa. Mb 

[0002] vw%mm=Ftffiim2tix^&. -n. vm.m. 

[«g*cosffi] m.. mmmzim^^my < it. m^mi L^i/mss*®^ 1 ) zmimmt 

wmmztixti*). mtz. m&cotmwz. mm x. asoidt^ *m? umzwm&ttas&m 

m&nmmmmffl&^mxmmmmnmiiaizft fiF-$-£*tf>*>&««(8i) £i&c-c\ wmtsm lx^z 

v\ #87 < )v^\,zr>wx. -mm^mm^m%. mt<?>y < wmmnti. *£*s-eQ«oiSv>7 < 
A^^^mmm&oy&mim^^x^h . wk. 40 )V9\z<m&xx^h. tfri%we>. ±mmmiz&^ 

i$ftmzt5^xmmziimmfcy < >vm. min*. x. i/2%Mgmm?(i)tm?hif. 

0=5:. wm#m{2)<7mmm(4)(4)£m?>wffiL zv4&gm£>)i>g:<x'zz>ztfrt>. mmmm 

(3)ZB&i. mnwmn2)Mm. mmnw ±xz&. *miit. vmmmmmrmmxz 

<Dpmwwmftffit(2)<?>mn(4) (4)cmtU)^ %^mmmffi£&^x. i/mmmmmrzm 

x^hmmm^it.msnz^iz^mx^hXoizm. [0005] 

^mzBtfizti. ^<D^mt. mm2mmr)W#)4 immzmm-z&r&m] mmiurnmrnt^MM 

mmn^wsmx. zzimmmizftiximm 50 ix. mmiLm&mfm&mmmizmaL. 



(3 

3 

mmtttiztiwrnfomitmiii Lizvm.%mzm 
mti. ffis&hmfmw^ nimgm?<?)S.wz 

&*®<r>mmmmm?tzti^Tit. *ti?ti<D-n 

izm^i-hm^rnmi^th. 

[0006] 

otm 4 w &m&xz t . 20 

[0007] 

mmtzMr>xmm-h. ♦awifcjtiiawfc?** 
=? ( 1 )«, 0 1 ( d ) co* 3 fc. fttttt^gwifraw 

( 2 ) fc» LTSSgffi(4 ) ( 4 ) £Si>M«?L( 3 ) £ ®j£ 
U KSW*atW(2)^SgM(4)(4)«0*Sr|^V^T. 
tt*ffl&tmm(3)rtffl£ttfc. sWttWBSrSSL 

«cat»(2)^»«{±. m/w>J»* mcx-tv. m. 30 
mxs>&. 

[0008] (mtmmi) *mmmcr)mmi*7 < ^ 
mi (a) . (bxnxoiz, mm/mzsm 
s^d)* 5 . 2®miz8mztL&. 3*jg^(i)<i)co 

( 3) (cSit5r*|6l{c. PI^SI^ ( 1 ) ( 1 )c&Mmtom 40 
( 5) £fflBrf6£ fc fci ^xm^&(.s)tm^tt 

h.tlZ. -*O*i&fa0)W-'*c03gB0(4)ig<fcfc 

l3^Sg(8)^|£§^i,fflffitR«OI(Offliii*^. T 
HfcMiT. EB<0SftJI(5)£i»tS£fcfc«l:o 
fl-S?gBgM(7)tf»j££*U>. ffidftf)£g?(ll) 

*<7> n«^i-ai^sffi(7)*« 



®m-9-l 53706 

4 

[0009] &±<7)£ o tzmtfLZtvtzwmfoy 4 )V9 
a. ton. 7v>hmuz$imzti&. **>itL a 

?<ll)tf>JMW6WMC7l)fcL -j-fi-Ffu S«<^A*S 

&Jim®izimzti. m*m?(io)(m<r)smm 

IEiSa^7>f;^to^ttlHll«i. 02coidt^S. A 

^a<^g^ao)fcfcv^T. Ajj®?iNktcm%® 
w?maQ)kft%mm(6)(QffiX'. gsta-kcum 

ouTk%z9Mmmmmm)kft%mtm(6)cr)m 
x. ®wa&c2m&rh. *lx. js&aomi) 

mmLity < )V9x-\t9mmmx'b~>iz. mmu- 

AGY\xX-nm8ffiliZ&Vh&m&y 4 iV9*. § 
^SS«^Bfli(7)£ffiffl-rs^tfc:J:0. *#»fo<o;« 

X'%h. 

[ 0 0 1 0 ] *msmmxte. 2mcoi/m.m. 

3MXKZti&±<vm?(l)Zmi>*Xi>£\,\ * 

A*a^g^(io)ft^aj*g^ts^(ii)<o 
mmt. ±3ikmtxi>&#. +sa^yg^(i2)«. 
ffi<oi»(io) (id t im-t &awiz . -en-pngfaig 

-&§<8)(8)#»&£3*u 3+a®^Sffi(7){i»Jj!t$n 

^nmetmimzmLZ-thzktfX'Zz. 
[0011] (nsBg©2 ) xmmzmcommfcy < >v 
*\±. m5<r)kotiz. mmmmnz^x. 
(i)<oMJSBi(4)(4)fc. mmm(5)&vto%m# 

mte)tm&LXm. Z<r>£o%£M?tBf&thlz 

12. mmrn^mt(2)cr>mm^Rxmmii{3)^ 
m$mz. mmmmzmwLxmftmzBsSLLxfr 

imzmktzm&ttiK^. z^k ^<mnmmt. 

m6<0XdiZ. Sfi?(l)^Jgffi(4){CfcV^T. m&L 

c3*Bfct&. &-?x. mi$m.ioizm-zgm? 
cos? £sibt& . x *}>m<r)mm*y 4 n>? zmst 
zzkvxzh. tti. mimmmkm®. *mm 
mtza^xi>. 3®£tzte. wjikcomTzmx' 
tcokz. +sa<^»t«. mmmimm 
iffif&isti-fiz. mm*km-t hmmtmiti 

£5S(8)#JBjS3*l*. 

[ 0 0 1 2 ] ^rij. ±mmmizh^x. 



(4) 



«FS¥9-1 53706 



^y>TfcoT. ^wmmam. sgffi<4)?sg<<o 
[ooi3] ismmmcommit. *mi&mii-& 

(a)ii£ttg0. (b)iiTBiiHTj>'3. (c)»tX 

[S3 1 ^iniBg®^i»mt^^r0'?j>i.. 
[04] mimmmmizn^x. vm^mmmm 



(b) liTWC&l.. 

[05]m2HSSJg®T*>oT. (a)Ji^«H. 
( b ) «^ffl$nSl/^^K«S«#*«i^)BnS 
0T*S„ 

[06] m2iu»»i[<o^ffiiHi»0-ei)S. 

[07 1 m&i/i&^mmmMm*i*?tvim 

0-CftoT. (a)li^«0. (b)tt UXDlTfflH 
[08] ^^Ol/^^lsiiWilSft^F^^tlS 



10 



(1) i/2»^^«im«j««^ 

(2) wmwm 

(3) S2I7L 

(4) sttttt&ttsss 

(5) mourn 

(6) rtas^s 

(7) tmmmxk 

20 (8) g^t^g 



[01] 



[02] 



(&) 




ton 



Z 2 6 } 



CI 



u 



^7^7" 



« 



-yilT 



7/ 



-// 




(5) 



ftBH^-l 53706 



[04] [05] [06] 




* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dielectric filter for RFs used for a several GHz RF signal from 

hundreds of MHz. 

[0002] 

[Description of the Prior Art] Various filters for RFs are used for current and communication equipment, and the 
correspondence to a still higher frequency, the miniaturization, and the improvement of electrical characteristics are 
especially demanded about various filters with the spread of mobile communication equipment, such as the latest 
cellular phone and a land mobile radiotelephone, and the increment in communication link use. Conventionally the 
dielectric filter used in a RF The through tube (3) which passes along a both-ends side (4) of a dielectric member (2) 
like drawing 7 and (4) is formed. The quarter-wave length mold coaxial dielectric resonator which arranged a conductor 
layer (5), (6), and (61) is used for the peripheral face of a dielectric member (2), the inside of this through tube (3) and 
the end face (4) of a dielectric member (2), or (4). The broken line of a thin line shows a conductor layer (5), (6), and 
(61) to the drawing. Current and said resonator generally used are formed in a rectangular parallelepiped so that it can 
mount in a substrate easily, an end face is the square of about 2mm thru/or about 4mm angle, and the die length of the 
dimension is the die length of quarter- wave length to resonant wavelength. 
[0003] 

[Problem(s) to be Solved by the Invention] Resonant wavelength needs to become short, consequently needs to shorten 
the die length of a resonator as, as for a coaxial dielectric resonator, resonance frequency becomes high. For example, 
the usable filter is demanded with the high-frequency band 3 GHz or more as a filter for a communication link in recent 
years. In that case, conventionally, since the specific inductive capacity of the high dielectric constant ceramics 
currently used as a dielectric member (2) is about 90, it is necessary to set the die length of a quarter- wave length mold 
coaxial dielectric resonator to about 2.6mm or less. At this time, the die length of a resonator becomes short to the same 
extent with the dimension of the side in the end face of a resonator, and the so-called degeneration phenomenon which 
the electromagnetic wave of the TM mode or the TE mode other than the electromagnetic wave of the TEM mode 
usually used generates produces it. Therefore, in a resonator, the resonance frequency of the wave in other modes will 
be intermingled and it results in worsening a filter shape. As a means to avoid this, it is possible to make the dimension 
of the end face of a resonator small, to use an ingredient with specific inductive capacity low as dielectric materials, etc. 
However, if it is difficultly made small, Q value will fall, and manufacturing the dimension of the end face of a 
resonator small more than this results in worsening a filter shape. Moreover, if dielectric materials with low specific 
inductive capacity are used, the dielectric materials which change with use frequency bands must be prepared, and a 
result to which a manufacturing cost rises will be brought. 
[0004] 

[Objects of the Invention] The invention-in-this-application person considered using a 1/2 -wave mold coaxial dielectric 
resonator, in order to solve the above-mentioned technical problem. Unlike the quarter- wave length mold, the 1/2- wave 
mold has been whether the both-ends side of a dielectric is covered by the conductor layer, or the dielectric member (2) 
has exposed the both-ends side. However, even if it has the same resonance frequency, compared with a quarter- wave 
length mold, die length becomes twice and is disadvantageous in respect of a miniaturization. Therefore, as a small 
surface mounting filter, the quarter-wave length mold resonator is used chiefly conventionally. On the other hand, the 
metal plate (81) for adjusting the electric amount of association between resonators (1) is inserted like drawing 8 , using 
the 1/2-wave mold resonator (1) which carried out both-ends disconnection two or more, the tubed filter arranged to the 
serial is used, and chiefly, a 1/2-wave mold is large-sized, and is used for the high filter of Q value. However, in the 
above-mentioned technical problem, if a 1/2-wave mold resonator (1) is used, since the die length of a resonator can be 
made longer than a quarter- wave length mold, a degeneration phenomenon can be prevented. In the high-frequency 
band which cannot use a quarter- wave length mold coaxial resonator, a 1/2-wave mold coaxial resonator is used for this 



invention, and, moreover, it aims being the same as that of a quarter-wave length mold at offering the dielectric filter 

which has a good filter shape possible [ small surface mounting ]. 

[0005] 

[Means for Solving the Problem] A through tube penetrates a dielectric member and the both ends of this through tube 
carry out opening to the both-ends side of a dielectric member. In the dielectric filter which formed the coaxial 
dielectric resonator equipped with the outer-conductor layer and the inner conductor layer, touched, has arranged this 
coaxial dielectric resonator to juxtaposition, and was electrically combined with the outside surface and through tube 
inside of a dielectric member [ two or more ] Between the resonators which a coaxial dielectric resonator is formed in 
the 1/2-wave mold which exposed the dielectric member to the both-ends side, respectively, and adjoin Have the 
interstage joint aperture which removes a part of outer-conductor layer of both resonators which touches mutually, and 
combines adjoining resonators electrically, and it sets to the coaxial dielectric resonator of an input stage and an output 
stage. Near one [ each ] end face, a part of outer-conductor layer is removed, and it dissociates from an outer-conductor 
layer, and has the external connection electrode electrically combined with an inner conductor layer through a dielectric 
member. 
[0006] 

[Function and Effect] Although the die length of the same axle becomes twice by changing a coaxial dielectric resonator 
into a 1/2-wave mold from the conventional quarter- wave length mold, the available maximum frequency becomes 
twice and the use of it with a high frequency band is attained from a quarter- wave length mold. Furthermore, like 
drawing 3 , the higher-harmonic part of a fundamental wave is oppressed and the passage property of the dielectric filter 
of the above-mentioned configuration can offer a band pass mold filter with a good passage property. 
[0007] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained in full detail along with a 
drawing. The 1/2-wave mold coaxial dielectric resonator (1) of the both-ends open sand mold used for the dielectric 
filter by this invention The through tube (3) which passes along a both-ends side (4) and (4) to a prismatic form 
dielectric member (2) is formed like drawing 1 (d). Except for the both-ends side (4) of this dielectric member (2), and 
(4), a conductive ingredient is covered to an outside surface and the whole through tube (3) inside, and an outer- 
conductor layer (5) and an inner conductor layer (6) are formed. As for the quality of the material of a dielectric 
member (2), high dielectric constant ceramics, such as barium oxide, titanium oxide, and oxidization neodium, is 
suitable. Moreover, as a conductive ingredient, high conductivity ingredients, such as silver and copper, are suitable. 
Said quality of the material and ingredient are the same as that of the conventional quarter-wave length mold. 
[0008] (Operation gestalt 1) In the dielectric filter of this operation gestalt, as shown in drawing 1 (a) and (b), said 1/2- 
wave mold resonator (1) is arranged at two-piece juxtaposition. An interstage joint aperture (8) is formed by deleting the 
outer-conductor layer (5) of both resonators (1) and (1) from an end face (4) in the direction perpendicular to the 
through tube (3) of a resonator (1) like drawing 1 (c) in the location of the die length of the abbreviation 1/2 of resonator 
length in the contact surface of a resonator (1) and (1). Moreover, an external connection electrode (7) is formed [ near / 
one / the end face (4) of one resonator (10) ] by applying to an inferior surface of tongue and deleting a surrounding 
conductor layer (5) from the lateral surface, i.e., the side face in which an interstage joint aperture (8) is formed, and the 
side face of the opposite side, about an outer-conductor layer (5). Also in the resonator (1 1) of another side, said 
external connection electrode (7) and the same external connection electrode (7) as the location which makes a vertical 
angle are formed to an interstage joint aperture (8). An external connection electrode (7) functions also as an electric 
coupling means with an inner conductor layer (6) while functioning as an input terminal or an output terminal. 
[0009] A printed circuit board is equipped with the dielectric filter constituted as mentioned above as it is. In that case, 
the external connection electrode (70) of the resonator (10) of an input stage and the external connection electrode (71) 
of the resonator (1 1) of an output stage are connected to the input electrode of a substrate, and an output electrode, 
respectively, and the outer-conductor layer (5) of both resonators (10) and (1 1) is connected to the earth electrode of a 
substrate. The equal circuit of said dielectric filter at this time becomes like drawing 2 . In the resonator (10) of an input 
stage, capacity coupling CI is formed between the external connection electrode (70) used as an input terminal IN, and 
an inner conductor layer (6), and capacity coupling C2 is similarly formed in the resonator (1 1) of an output stage 
between the external connection electrode (71) used as an output terminal OUT, and an inner conductor layer (6). And 
the interstage joint inductance LI is formed by the interstage joint aperture (8) between a resonator (10) and (11). 
Moreover, the passage property of said dielectric filter becomes like drawing 3 , and implementation can offer easily the 
band-pass filter in the fundamental-wave fO**4GHz difficult frequency band with the filter using the conventional 
quarter-wave length mold coaxial resonator. Moreover, by using an interstage joint aperture (8) and an external 
connection electrode (7), the magnitude of attenuation near [ of higher harmonics of a fundamental wave fO / 2f / zero ] 
0 or 3f increases, the magnitude of attenuation between fundamental-wave fO and 2f 0 of 2nd higher harmonic also 
increases, and, therefore, a passage property can be improved. 



[0010] In addition, with this operation gestalt, although two 1/2-wave mold coaxial resonators (1) are used, three pieces 
or the resonator beyond it (1) may be used for this like drawing 4 . Although the structure of the resonator (10) of an 
input stage and the resonator (1 1) of an output stage is the same as that of the above then, an interstage joint aperture (8) 
and (8) are formed, respectively on the side face in which the resonator (12) of an intermediate stage adjoins other 
resonators (10) and (11), and an external connection electrode (7) is not formed. By increasing the number of resonators 
(1) which connects, an about [ fundamental-wave fO ] passage property can be changed. 

[001 1] (Operation gestalt 2) Like drawing 5 in the dielectric filter of this operation gestalt, the outer-conductor layer (5) 
and the inner conductor layer (6) have extended in the both-ends side (4) of a resonator (1), and (4) compared with the 
1st operation gestalt. What is necessary is just to delete the conductor layer of the predetermined radius surrounding a 
through tube (3) to cyclic in an end face (4), after covering a conductive ingredient to the whole outside surface of said 
dielectric member (2), and the whole through tube (3) inside and forming a conductor layer, in order to form such a 
resonator. The equal circuit at this time forms capacity coupling C3 in the end face (4) of a resonator (1) like drawing 6 
between the outer-conductor layer (5) which extended, and an inner conductor layer (6). Therefore, the die length of the 
resonator to resonance frequency fO can be shortened, and a smaller dielectric filter can be offered. Moreover, like the 
1st operation gestalt, also in this operation gestalt, three pieces or the resonator beyond it can be used, and an interstage 
joint aperture (8) is then formed in the both-sides side which adjoins other resonators, without forming an external 
connection electrode (7) in the resonator of an intermediate stage. 

[0012] In addition, although formed in the lateral surface from the inferior surface of tongue of a filter in the above- 
mentioned operation gestalt, covering an external connection electrode (7) This is for being easy to connect with the I/O 
electrode on a printed circuit board, and it is a location near the end face (4), it is separated from the outer-conductor 
layer (5), and an external connection electrode (7) can choose a location and a configuration freely, if electrically 
combinable with an inner conductor layer (6). 

[0013] Explanation of the above-mentioned operation gestalt is for explaining this invention, and it should not be 
understood so that invention of a publication may be limited to a claim or the range may be ****(ed). Moreover, as for 
each part configuration of this invention, it is needless to say for deformation various by technical within the limits 
given not only in the above-mentioned operation gestalt but a claim to be possible. 



[Translation done.] 



